Molecular dynamics at a cytoplasm/membrane interface of a signal sequence from an E. coli maltoporin.
We used a recently developed software that mimics a cytoplasm/membrane environment, with an interface separating two continuous media of different dielectric constants (1). This software has been designed to allow modelling of different kinds of molecules of biological interest such as proteins and drugs, in each of the isolated continuous media, as well as in their interactions with membrane-like structures, making use of the dielectric discontinuity represented by the interface. In the present study we have applied this program ("THOR") to model a polypeptide sequence corresponding to a 50% active mutant of the signal sequence of the lamB gene product of E. coli, known as maltoporin or lambda receptor (2). The peptide was first submitted to optimization of its molecular geometry followed by molecular dynamics in water (epsilon = 80) until thermalization was achieved. The conformation evolved from a rather extended random conformation to increasingly folded structures. The presence of the dielectric discontinuity induced the movement of the molecule's center of mass from water towards the interface. The entry of the peptide into the lower dielectric constant medium (epsilon = 2) through the interface was paralleled by a decrease in the total potential energy, indicating the affinity of the peptide for the lipid-mimetic phase.